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Partners HealthCare — NHH situ \Wh\

e Foundedin 1994
— Brigham and Women'’s Hospital
— Massachusetts General Hospitall
* Now includes:
— Community Physician Netwol
— 2 Rehab Hospitals
— 4 Community Hospitals
— Affiliated cancer hospital — Dana Farber

e Common Clinical IT supported by Partners
Information Systems
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Overview of Partners IS: e o
Scale of the Integration Effort

55,000 devices attached to the Partners network
45,000 users accounts

110 locations on the network

750 servel

800 applications

540 active projects

1,100 employees based in 19 locations
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What Are the Slgnature , . Research & Development
Initiatives? |

The Signature Initiatives are five System-
wide projects with one common goal.

To deliver better care to patients.
e Care thatis:
» Safer

» Better coordinated
» More reliable in delivering proven interventions

« Systems that support providers in “doing the right
thing.”
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What Are the Slgnature - Research & Development
Initiatives?

1. Investing in quality and utilization infrastructure
—Information systems
—Other resources

Infrastructure

2. Enhancing patient safety by reducing medication errors
system-wide

3. Enhancing uniform high quality by measuring
performance to benchmark for select inpatient and
outpatient conditions

4. Expanding disease management programs by supporting
activities for certain patients with chronic illnesses

. 5. Improving cost effectiveness through managing utilization
Efficiency trends and analysis of variance

Initiative Focus
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INNOVATORS

HEALTH CARE

When Alecander Crham Bell imrerted the telephione in Boston in
1875, he was ahle to call his assisgant ina Eoom using o wire.

Teday yeur physician can insganthy call up vour medical bistory; tests,

medisations and physicians’ ootes ana ber SemEE,
It's called electmnic medical zecord, ,andit’s part of what v
ut Partriers HealthCane eall High Perdsreanes Medicime,

W began installing EME in 2008, Today about W0 percent of our
primacy care physicians have it ot our two scadernic medical ceneers,
Prighamn aned Women's Hospital and assachuserts General Hospiral.

Timo of car commenity bospitals, Faullener ital and Mewton-
Welleoley Hospiral are firalizing implementation mecne, Char
besspitals in North Shore Medical Cerrter n:pnﬂﬁdlmpl:mmumb!
ruect: T, Aumoneg cur comirmuani primary cure physiciing, mene
t]unﬂﬂfﬂcwmunnﬁMDrmmﬂmmofmnPlﬂmuE:t

High Performoance Medicine provides cor doctorswith gaidance
o1 the appropriate teses oo order. For E1B. rells them when
an x-ray will ke just as rewaling ae an BRL but at o fraction. of the cost.

Prosicians can write prescripiions on-line. This allows them to sfly

Quite possibly the
biggest development
11 P‘:'I.UEI"IT Carc sincec
the telephone.

order the right medicaiion, detect amy allengies yon might hawe, 2nd
b werhiich other medications yow are eaking, in order ko avoid dumgerous
irrteractions.

Freserbing by vam t:l"ih'i‘dﬂ which pensic am efective
whxbbln&:lo‘nutﬁ ﬂmmﬂmﬂb}'mw I

High Fe efarmuance Hai!.:m! biringrs techrnlogizal sdvances to the
doctor'’s office, the pharmacy, and the neighbodbood bealth center

We belizve ERIR will sowcn ber used as effortlesshy as the celephane.
Beat with the power o help your doctor diggness, teeat and beal.

For more infoumaation, go to weww, Partmers. org/H P2

HIGH PERFORMANCE MEDICINE

Better, safer, more cost-effective care
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ADWENTISEMENT
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BOSTON
&INE-I_E}VATGRS

No one should have to
decipher vour doctor’s
handwriting to give you
the right prescription.

When your phannacist can read clearhewhat your physidan prescribed, About 80 percent of Partrers community-based pricnary care physidars
thar means wu'n pecting the right medication ar che rghe dosage This also can prescribe by computer and char cumber grows svery weske
bappens mueomatically when your dector aeders prescripeions by compater. This upgrading is part of what we call High Pertormance M=dicine,

icians wha o rather than ard HPM tales of di 1o make our already ot
aleris nPulntautFmallﬂg'.H}bu}‘umi h:mmmmﬂﬂi:lﬁaj::l:‘ i:mmmbe:tr.mg s St
see all medications prescribed by other doctocs in the Partners Health Care Bext the best reason for preseribing by computer i that it is safer tor
systern. This minirmizes dargrerous drug interactions, (Literally thousands our patients. And it deemn's tabor an Egypealogist to understand that's good
of interacticns aps possible.} for all of s,
There's no need to translate your duchr;bmﬂm'i.ﬁ.ng. Or pely an your Foar more irdormation, go to weaw, Partnersarg HEFM.

mmnr}:EAE}thJ.:glsdurlrnn:lzuud in urﬂm:h:t'lcm'l.put:
Your En:lnrl:anuln.c Lr:gpud.f}' Partners

that says which generic &wmnﬁmﬂd&h&:hmﬂmmhmﬂr

?ﬂwﬂﬂﬁ_l;?ﬁ:m which peescriptions are covened by your HIGH PERFORMANCE MEDICINE
"’m” !.m.m mh:m WFEHME ling bospital, Brighas Better, safer, more cost-efiective care.

and Womrenls and Massachuasetts General, as well as at Faulkner Hospital
and Mewton-Wellesley Hospital. It is the process of being implemented
at our hospitals in North Shore Medical Center. R PAR]_'\IER‘D

WORAEN S HRFTTAL ilaRd
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Business Goals Drive IT - Research & Dovelopment
Objectives

Business Goals

Enhancing patient safety by reducing medicatioarsrr
Enhancing uniform high quality by measuring perfanme
Expanding disease management programs

Improving cost effectiveness through managingaation
trends

Improving patient care access and convenience

IT Objectives

Support key business initiatives through the deaiaph
Implementation of improved IT infrastructure
Bridge system silos to make information availablergwhere

Achieve enterprise wide interoperability of keyalatpes to support
decision support and data aggregation

Manage knowledge to achieve uniform best pract‘éges
Make results visible to drive process |mprovement 4
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| . . PARTNERS
Increasing Enterprise Integration. Clincal Informatics

. . . Research & Development
Progressive Homogenelity via SOA

Increasing the level of enterprise integration is supportedby core IT services that can be

integrated with and/or accessed by site-based applications.

These IT services integrate and communicate wélsite-based and enterprise
applications via aervice-oriented architecture made up of layered components.

Overview of a Service-Oriented Architecture

ThIS approaCh Ieverages Provit'ie' custom_izeq access to rf.\levant
e Acommon technolo s C0-Based Portals informaion basedl on ad usae roles
Physicians, Nurses, Researchers, Administrators
i n fraS tru C tu re: individual requirements.
» Common data, terminology and T e s Bt et s
rules (especially those associated Processing .
Wlth a"ergles’ prObIemS and - - Services Re-useable software modules that address
med|cat|ons); Clinical Dﬁ‘;’fﬁl tS:spgghi\;ir;ts ichedulen specific clinical IT capabilities
iication
* Shared clinical services and
- - Logic and tools that dat
applications; and paafnowledge & Data repeioics o patfoot nfotoeton,
. . R Terminologies, Catalogues, Dictionaries and EMPI knowledge and terminology
e Customized views and capabilities
for SpeCIfIC user types Infrastructure Technical foundation and support for

clinical applications and end users

Data Center, User Devices, Networks, Security

'
iﬁ
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Agency for Healthcare Resadrch and Quality
Adfvancing Ercafignce in Heaith Care » www.ahig.ger




e —

e

PARTNERS

Clinical Informatics
Research & Development

Many Partners’ applications utilize discrete data, logic ancknowledge or rules; most are not
integrated across sites — creating islands of information and pporting varying levels of
functionality.

CAS or Web Shell
Patient Lookup (EMPI)
/ Application 2 \

Application 1

(S J <1

Dictionaries Dictionaries
And Rules And Rules

Application 3

AHRw

Agency for Healthcars Resaanch ond Quality
Advancing Excafipnce n Heaith Carg = wwm.ahig.gev
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The Future: Shared Data, - - RﬁthEEERS
. Researc evelopment
Knowledge, and Logic P

// Common ‘Shell’ or Clinical Portal \\

C BwHoe | (8 A

— =
: I

Shared Logic, Dictionaries, and Rules  (enterprise Clinical Services,
Medication Services and Knowledge Management)

Dictionaries

And Rules Data
(Knowledgebases

AHRw

Agency for Healthcare Resadrch and Quality
Adfvancing Ercafignce in Heaith Care » www.ahig.ger

nterprise Repository (s Ty
Problems, Meds, Allergies, Labs, Orders, Notes, etc__. i
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Keyword Search: | Search |

| ,O Knowledge Management Portal

Home Browse by Topic Filter-based Search

We've changed!

About Us

WWith usability in mind, we recently under went a resign of our Knowledge Management portal, Alan
Raose, usability expertin CIRD, has completed interface redesign for other Partners applications such as
Patient Gateway and LMR to name a few. The Knowledge Management portal is almost & vear old and
we thought it waould be the right time o implement usability improvenents and provide aur users with
easier bo use search inkerfaces,

Overview /)

Launching KM Portal

Help ‘WWhat has changed? First, we upgraded our code to a JMET platform through the hard work of Web
Integration Team and PHS Web Development. Second, we've improved our graphical interface
and site layout, and we've added bread crumbs For improved Eaxonomy navigation, With filker based

FAQ) search, you will find your can refine your search within the same screen without having bo use the back
button, With keyword search, navigation between pages of search results is easier ko use, These are
Glossary just a Few of the improvements you will find,

If vou are visiting the site For the first time, please visit our getting started guide which provides and
averview of search capability and Functions, You can also review the Glossary of terms ta Familiarize
vourself with our site’s terms and terminology,

If vwou have Feedback related to the site’s redesign, please email Cathyann Harris at
charris7@partners, org who is coordinating the development, deplovment efforts For this site,

@ Download a Quick
=| Reference guide
in Word format

This site is inkended to help anyone at Partners who is engaged in embedding clinical knowledge into the various electronic health record systems share that knowledge with each other, Partners has a rich inventory of
order sets, rules, reminders, expert dasing databases, druginfarmation, and documentation templates embedded in a rich array of clinical systems. The Partners Knowledge Managerent Team has bequn the process to
inventory and catalogue these assets to support sharing and efficient maintenance,

You can access these assets in three ways;
keyvword Search Browse by Topic Filter-based Search
Site navigation is organized by the Ffour key domains of the Partners Signature Initiatives: Quality, Safety, Disease Management, and Trend Management, .

Filter-based search makes it possible to look &t content comparatively, For example, if one would like to compare order sets For cardiac interventions at the Brigham and YWomen's Hospital and the Massachusetts General
Hospital, then fiker-based search is the simplest way to view information sifted For these attributes,

Alkernatively, if one wants to see all the content related to managing anticoagulation, then nawvigating there From the Safety section of site navigation will be the simplest, For more information on this please go to "Getting
Started”, Our team will continue to catalogue and update in the upcoming vears, particularly as more hospitals implement physician order entry swstems and the LMR,

In addition, in 2005, well begin implementing specialized tools ko support better collaboration with subjeck matter experts in content development as well as more efficient management of the tracking, versioning, and
cataloguing needed for content management. We look forward bo working with all of you to make this portal work For wou,

If wou are looking For content and cannot find it, or if vour are having technical difficulty with the site, please contact the Help Desk at 617-732-5927 and open 4t ticket under the KNDWLEDGE MANAGEMENT queue,
we'll be glad ko help. Qur hours of primary support are 8:30-4:30 Mon- Friday.

""_]{S @ Copyright 2005, Partners HealthCare System, Inc

[4]



Compare Content

Across Organizations
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,O Knowledge Management Portal

Home Browse by Topic

Filter-based Search

Keyword search — oA

PARTNERS.

Site Search: | Search |

- Search Criteria

Clinical Disciplines

&l liry
anesthesiology fPerioperative Medicine
Behavioral Medicine

| »

Burn Managemenk
Cardiology {Interventional)
Cardiology (Medical)
Cardiology {Surgical)
Ermergency Medicine
Endocrinology
Gastroenterology

General Medicing

General Surgery

I Colorectal Surgery
Hematology and Oncology
Infectious Disease
Mephrology

Meuralogy

Meurosurgery
Mewbornheonatology
Obstetrics and Gynecology
Crthopedic

Aortic Surgery Post Op Pathavay - BvwH Order Sets and Templates
Wigw Details

Adtrial Fibrillation Protocal - MGH Order Setz and Templates
View Details

Cardiac SICU Additional Post Op Orders Transplant  Order Sets and Templates
Patients - MGH

Wigw Details

Cardiac Surgery Admission Pre-Op - B Order Sets and Templates
View Details

Cardiac Surgery Admission Pre-Op - MGH Order Sets and Templates
Wigws Details

Cardiac Surgery Elizon S Front Door Same Day Order Sets and Templates

Achmit - bAGH

Filters

Entity :

BwH
DFCT

Venue :
Acute Care -

Ambulakary Care ﬂ

Patient Age Group :

Adult Fs
All Patient Age Groups

Geriakric ﬂ

Application :

BIZS Event Maonitar
EIS Grder Entry =]

hGH

hH

hizH

hiH

Drug Information

Expert Dosing ﬂ
Patient Safety .
Alerts and Motification -

Consequent OrderfLab Display ﬂ

Disease Management :

s& [Management
Coronary Artery Disease

Digbetes j

Subimit Fitter Search |

Clinical Disciplines
= Cardiclogy (Surgical)
Entity

= BvyH

= WGH

Venue

= Al Wenues

Patient Age Group

= Al Patient Lge Groups
Application

= Al Applications
Content Type
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Tools
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Help-

the Acutely [l
Elderly.doc

b% Gerios w2 eRoom
Inbiox

B Marcotics
Bl MshlDs and COX-2

inhibitars

) 31, pdf

[y ) COX-2 INHIBITOR
INFORAMATION

b‘ General questions
for MSAIDE 4

P WSAIDE by
therapeutic
class.doc

EpER MolDs database

il DICLOFENAC
SODIL,

=pild IBUPROFEN
IBUPROFEN
INDOMETHACIN

INDOMETHACIM
SUSTAINED
RELEASE

vl PIROXICAN
SULINDAC
Pl MEPROYEN

KETOROLAC
TROMETHAMINE

il CELECOXIE
il ROFECONE

dapack - = - (5 | o | .@Search [Ge] Favarites @Media: r@l %v = @ e
AﬂdVESS'FQ hktps: &7 documentum. com/eRoamfUSEAST 3{Clinical ContentUpdate/0_gb7z j | Lirks
E- $i- o | U0 sookmarks @y vahoo! + WP yshao! - i Finance ~ [JMal - «Fmews - (7] shopping ~ 7 Entertainment s
% My eRooms » Partners Gerios v2 > NSAIDs and COX-2 inhibitors » NSAIDs database » [BUPROFEN EHrpPa@ 4
Jop (A BEEOX 0 BUPROFEN
xP.a_rtners Genorel a database entry created by =] Saverio Mavigia on 10 5ep 04
Hpi_J Cardiac Meds - -
) naxt:| previous |:-summa§y |
ﬂ’} eRfoom EXperience — - -
To Date Ratlup Mame IBUPRCFEN
Eh(d General Articles Foute
P InappropHate i : . Uze lowest effective dose for shortest period possible.,,
Medication ;
&H, PR
fdministration to Q E
200 G -

Wl 4eal EC IR

200 MG

A00 G Multi-Clinician Collaboration on a

300 x 5 Decision Table

QBh
200 AnG
B00 AnG
A00 AnG
ute fieds

Suggest regular, not prn, treament for 5-7 days and then re-evaluate. (= Claus Hamann , Partners Healthcare , 30 Sep 04 10:2%am ) (3|
Agree (= Jatin Dave , 30 Sep 04 11:21pm ) K3

Round 1 Summary (Oct 18) (= Eileen Yoshida , Partners Healthcare , 18 Qct 04 4:00pm |

1. dgreement on min dose, max dose and preferred (default] dose.

2, Re: frequency - suggestion made to change to géh {NOT géh prn] for better pain management. In addition, in LMR, we technically, we default to
prn dosing, therefore, must use géh.

| would like to see max dose at 600mg (= James Rudolph , 26 Oct 04 8:51pm ) (3]
Hausever, | can be sasily pursuaded ta keep it at 800,

Ibuprofen (= Andrew Seger , 29 Oct 04 &:55am | 3 |
Default Daze = 400 mg e'\ltery 6 hours; current labeling says mayx is 3200 mg daily ;
max dose = 800 mg max frquency= Q&H = 2400 mg QD

Round 2 Summary (Nov 14) ((=Eileen Yoshida , Partners Healthcare , 15 Mov 04 10;56am |
1, 5till need to finalize max dose of ibuprofen
2, lwill try to pull fand post] Ann Rheum Dis 2004 reference to see if this is helpful

T [



LMR QMA4 SUMMARY - Microsoft Intern

J Elle Edit Yiew Favortes Tools  Help

J gack ~ = - (3 [2] 4| Dsearch

Secure Clinical Communication

LIk

-

“ 'E) + 20,4 minutes saved

— = And Notification of Results - P 3

I 2 I
| Select | Desktop | Pt Chart: Summary | Oncology

I
Custom | Repors |A|:Imin |Sign |Results |‘? |Resuurce |Pu|:|up |

- Patient age 18-49 with chronic medical condition, recommend influenza vaccination,

Hep B Yaccine
Social Service Ref

HEsAB

HCY

Td Boosker
Hep & Yaccine
MY IaG
Triglycerides

i e [

Sticky Hotes

|

Advance Directives

Tobo | [add iew | [=] | patient dournal | O
L] L]
= Ayutomatic Reminders i S =
; 101.1F* BCONNER@PARTMERS. ORG
oy T promem e _
FH *Information From Motes RESPIRATCRY RATE [l
FH *Information From Motes 02 3T —_—
=  Con] [ ummar owsneets ...
Medications | Ldd Mew =1 weraHT TER FOR P
 Accutans (ISOTRETINGIN) 10MG CAPSULE take 1 Capsulets) PO OL2H x 30 day B R R T N T o
# Arlodinipe 2.5 MG (2. 5MG TABLET take 1) BO OD Hotes ||:Ad@L'| (-] 09/25/2006 MjA AYANIAN, JOHH ZAVEN, M0, BIMA
L ftenolol 25 MG (SOMG TABLET take 0.5) PO QD : I == Dofo {008 NiA  ADAMS fee i el
= S T ]
- Soemblonsi L AR ED o ol s e . Subl — 4] 05{30/2005 Hf&  PUTMAN,MELISSA 5,M.0, EIMA
i Efavirenz 600MG TABLET kake 1 Tablet(s) PO QHS 04f142006 [5) Hospital Clinic Yisits Shetibyn Lesry 12/01/2004 10:30 GERHARD-HERMAN, MARIE DENISE,M.D. BSG
i Lipitor (ATORMASTATING 40 MG (40MS TABLET take 19 PO QA 04/12/2006 [ Hospital Clinic Visits Moreen Fitzgerald, i ol P e e e
& [Ms COMTIN (MORPHINE CONTROLLED RELEASE) Yariable (30MG TABLET 5A1Mg  04/12/2006 5 Hospital Clinic Yisits Maureen E, Ward S N B DS
i Hevirapine 200MG TABLET bake 1 Tablet{s) PO BID 04/12/2006 B Hospitd Cliric Yisits Beneio e 04{27/2004 14:00 GERHARD-HERMAN, MARIE DENISE,M.D. B5G
& Prozac (FLUCKETINE HIL) 20 MG (20M5 TABLET take 13 PO QD x 30 davs 04f12f2006 (5 Hospital Clinic isits Claire R Collins 09/15/2003 T e e T N e T
i Synalar 0.025% CREAM (FLUOCINOLOME 0.025% CREAM) 1 APPLICATION (0.  D04/12f2006 [ Hospital Clinic Visits Taylor Toomey, RE 11/12f2002 NI-'Q HLIRLEY ‘BEN B SOCTAL SERVICES
ﬂ ﬂ 04122006 5 Hospital Clinic Yisits Tavlor Toomey,RM | ! | J
n4f12j2006 [E Hospital Clinic Yisits Loice Johnson White b L
Allergies | [=]  g4f12/2006 B Fospital Clinic visits Jeannette Simpson Physicians | [add New =
| | n4f1z2f2006 [F Hospital Clinic Yisits Patricia & Roman
07}25/2005 Line Pl £ C dra 1 Earl
CEFUROKXIME AXETIL -Rash 251 e blecera BSsancra = farRy | | D
EROTAMIE SOBIlL i o7fo7jzons 5 EstiPro 1al Medicing
ZLives 07/07j2005 3 Asthms ., 0. =
it - = = Intuitive Chart Summar -
09/23i2003 5 Patient
| | ||| o3f14/2003 B Transd =]
HCY ab 07/03/2003 [ Patient mote Pall EQWaErT 535, 1.0, i
test slpha 07f0zi2005 [E Office Note Paul Edward Sax, M.D. J N e ) |
kest H 052702003 5 MNote Carol Levine Patient M/A List |
Influenza Vaccine 12/17(2003 05/01j2001 [ Patient Mote Karen L. O'Rourke ﬂ 1
Wiral load — Customize
Ereast Exam Immunization | , | ]
Cholesteral 09/20/2006 Patient refuses —
Mammagram Social History |
Pap Smeat o
Pneumoyax = = ] @
Smoking status !
PED

Customizable Desktop



SFQD R&D Team
Acknowledgements

. Clinical Investigators .
—  Jeff Linder, MD, MPH
—  Jeff Schnipper, MD, MPH
— John Orav, PhD
. Clinical Informatics
— Jonathan Einbinder, MD, MPH

— Julie Greim, MS o

—  Tonya Hongsermeier, MD,
MBA

— Qi Li, MD, MBA .

— Maya Olsha-Yehiav
—  Matvey Palchuk, MD, MSc
— Alan Rose, MSc

. Clinical and Quality Analysis
— Julie Fiskio
— Andrea Melnikas
—  Svetlana Turovsky, MD
— Lana Tsurikova, MA, MSc
—  Lynn Volk, MA
— Tony Yu, MD, MSc

AHRQ RO1HS015169 4
Blackford Middleton, Pl a..

e

PARTNERS

Clinical Informatics
Research & Development

Application Development
— lIrene Galperin
— Nina Plaks
— Anatoly Postilnik
—  Boris Rudelson
—  Michael Vashevko

Clinical Systems Managemer
—  Lynn Klokman
—  Eunice Jung
Other
—  Steve Flammini, CTO
— Joanne Tremblay
—  Cindy Spurr
—  Cindy Bero
—  Liz Mort, MD
— Alan Cole, MD

if?a

.ﬂgmq FD!' m\ﬂﬂ Retagrch and Quality
T Care = wnw i g, gow




Clinical Workflow

CDSS Integrated into the

Alerts & Reminders
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Assessment, Risk
Stratification,
Therapeutic Response

N

Therapeutic Guidance

Smart

Follow-up/Monitoring
(Quality Dashboard)

7

Forms
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|nteraction between data Research & Dovelopmnt

analysis, and user: \ﬂh\

* User of data iscreator of data
e Data Is collected aslay-product of routine care

* Analysis occursvithin the information
environmer

* Analytic results are delivered to the provider
during routine care

Henry SB, Lenert L, Partridge R, Middleton B. |
Proc HIMSS Ann Conf. 1993:57-81. 2 e
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Captain, let me
make something
clear to you:

I’'m a doctor,

not a !'&#%$%!
computer operator.

Vil
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Structured vs. Unstructured
Data 17'?'.\

Usefulness
of Data

Impact

on

Usability
100% 100%
Free Structured&
Text Coded

|||||||
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Structured vs. Unstructured Research & Dovalopment
Data hﬁ.\

Usefulness
of Data

Impact
on
Usability

100% 100%
Free Structured
Text & Coded

|||||||

Middleton B, Renner K, Leavitt MK. Ambulatory Practice Clinical £ 4 m
:

Information Management: Problems and Prospects Agency ior Healthcars Rasserch aod Gualty
J Hith Info Mgmt, 11;4:97-112, 1997 o
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SFQD Project Goals \Wh\

* To develop common framework and approach
to integrating improved clinical documentation
with decision support in the LMR

— Primary method will be through use
“Smart Forms”

— Secondary method will be through use of
“*Quality Dashboards”

"*m.,, /g
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SFQD Secondary Goals | wqr,.\

* To externalize knowledge elements and logic
used in LMR smart forms, alerts & reminders,
and quality dashboards

* To make use of external rules engine fol
LMR clinical inference and decision support

e To improve usability of LMR (market
competitiveness)

'**r.,, /g’

m m\m‘h’! Resaarch Wl'd-ﬂuaﬁb
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SFQD Specific Aims \Em\
Specific Aim 1: To design and implementiategrated
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PARTNERS

Clinical Informatics
Research & Development

documentation-based clinical decision support and
physician feedback systemprovided in an electronic
health record (EHR), to improve the management of
patients with acute and chronic medical conditions.

Specific Aim 2: To determine treffectiveness o
documentation-based CDSS and physician feedback
on documentation and the clinical management of
patients with coronary artery disease and acute
respiratory tract infections.

Specific Aim 3: To assess therceived valueof EHR
guality dashboards by clinicians and their marginal
Impact over smart forms on compliance with best

practices in ARl and CAD.
(|
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Research Design

v

EHR alone

v

@ EHR with Smart

Practices Forms s

Outcomes
Effects and
Contrasts

v

|

Patients

'
iﬁ
mﬁ/g

AHRw

Agency for Healthcare Resadrch and Quality
Adfvancing Ercafignce in Heaith Care » www.ahig.ger
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Condition Dichotomy \Wh\
e AR e CAD & DM o
— Acute condition — Chronic conditions
— Errors of — Errors of omission

commission — Usually in context o
— Often a stand-alone a full visit with
urgent care visit multiple problems
— Decision support — Decision support
during visit only before, during, and
after visit
Limited Time Competing Demands

"*m.,, /g
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What is a Smart Form?

 Clinical documentation-based
 Actively engage user during workflow
e Organize relevant data

e Request new data

 |ntegrate decision support, ordering, patient education,
and documentation

Pﬂ‘"'-'-'r WMEHMRWM ua'!y
it G Wl gev
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AR| Smart Form Features | wqr;.\

e Structured data entry
 Patient data display
 Diagnosis detection

* Presentation of treatment options w
Integrated decision support

— Based on coded data and final diagnosis (e.g.,
probabillity of strep throat)

* Printing of patient handouts
 Access to medical literature

'**r.,, /g’
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Navigation ~EESEEEEEEE Documentation g Orde

=

 4——— “All Normal” Check box

Conmments
[T Docurnented fever: I rmax [°F] I
n v sSubjective fever I
n ¥ chills ar feeling cold I
n [¥ Fatique, tired, worn-out I"Wiped out"
- = T

Headache

Facial ar sinus pain

Facial or sinus pressure I

Runny nosefnasal discharge

- Colored naszal discharge

Rapid capture of clinical information with
drop down lists and check boxes

Swollan glands

Shortness of breath

Wwheezing

Fleutitic chest pain

Cough

- Productive cough (sputurn ar phlegrn)

- Cough productive of calared sputurmn

Save and Exit Save a3 Final and Exit

= Nem-preclusive gl £l Send ARI Srnart Formn Feedback

ARARARARORARREE|
EEEOOOOOROROOOLn

Agency for Healthcare Resadrch and Quality
Adfvancing Ercafignce in Heaith Care » www.ahig.ger
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== Eehis 0 ) 11956 ( 5. ARI Smart Form

[T Muscle aches I

Cther:

She is very concerned she has strep throat, Free text fields

=
Iz patient in job with high rizk ot transmitting strep throat?  Yes ¥ Mol _I

Patient's primary goal in seeking care:

IGet antibiatics ;I I

Sick contacts? ves M na [ I

Y N Remedies Comments

W [ Analgesics/antipyretics Effective? ves | Mo |7|
¥ [ cough remedies Effective? ver | Ha |_|
[ W antibictics Effective? ves | Mo I-I

- Automatic importation of
= problems, allergies,

medications, and vital signs

Borderline hypertension 11

testing IO 2E 2006

RSK Rotator cuff tendonitis 1041872006

Tansillectorny 104 182008

Ankle pain IS IR 2006 " . "

T e — 1071772006 Save and Exit Save a3 Final and Exit sl o Quality
W Care = warw.aheg.gev

Cough bl Send ARI Smart Form Feedback
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a ARI Smart Form - Microsoft | nternet Exy

lorer provided by Partners HealthCare S

T

Automatic conversion to free text &

Oetest,Edwina 11489994 BWH)

||Oete5t,Edwina
11489994 (BWH)
02/12/1956 (50 yrs.] F

CHIEF COMPLAIMT
Patient presentz with a chief complaint of zare throat for 3 days,

SYMPTOMS
Patient cormplains of subjective fever, chills or feeling cold, feeling fatigued, tired, worn-out
["Wiped out") and sore throat.

Patient denies docurmented fever, ear pain, ear stuffineszs, red or itchy eves, headache, facial or
zinus pain, facial aor sinus pressure, runny nosefnasal dizcharge, post-nasal drip, swollen glands,

shartness of breath, wheezing, pleuritic chest pain, cough, rash or musce aches,

Othert She is very concerned she has strep throat.,

HPI
Owerall clinical course is worsening, The illness has caused the patient to restrict their activities.
The patient is in a job with high risk of transmitting strep throat, Patient's primary goal in
seeking care iz to get antibiotics, The patient has sick contacs

REMEDIES
Patient reports trying cough rermmedies, Patient reports trying analgesics/antipyretics, which were
not effective. Patient reports not trying antibiotics,

PROEBLEMS

Borderline hypertension [(11/01/2008)
testing (10/26/2006)

RESK Rotator cuff tendanitis (10/13/2008)
Tonzillectorny [(10/15/2008]

Ankle pain (10/17/2008)

Appendectorny (10/17/2006]

Cough (10/12/2008]

Graves'diseasze [(10/10/2006]

Resagrch and Quality

*"ﬁ.\l_ R |.-:|.'.a-=r n =HERNCE N Heaith Care * waww.ahig.gor



ARI Smart Form

a ARI Smart Form - Microsoft Internet Explorer provided by Partners HealthCare System

S RS S -

...........

SRS RNS NS BES NS

Show /Hide All |

21'.‘!

i I T o o B R AR

Cetest,Edwina 114839994 (BWH) 02/12/1956 (50 yrs.) F

Summary

Decision support: diagnosis

—— Research & Development
Orders/Plan

Strep Throat Criteria: 4 out of 4
|

Decision support: treatment

hwr

[How calculated]

P LT r Wy LEL ) e R afF LR FLE

CC

Symptoms

HPI

e
pProblems Test Comments

Allergies Chest x-ray I

fied= ] Streptococcal culture I

Smioking

| Current Probability: 41% for strep throat

Telliimme o bk I

Diagnosis selection leads to
diagnosis-appropriate order set

Diagnosis
@ Man-specific URI
@ otitis media
@ Man-streptococcal pharyngitis
i Streptococcal pharyngitis
& ginusitis
i pcute coughfacute bronchitizs
' iral syndrorme
& Influenza

& Preurmnania

Other: I

Prescribe Medications
Antibiotics
The drug of choice of strep throat
r ‘& Penicillin 500 mg po bid x 10 days
The drug of choice of strep throat for penicilin-allergic patients
r & L Erythramycin 500 mg po bid x 10 days
Prescribe Other Antibiotics

Recommend OTC Medications
Analgesics & Antipyretics

[T & lbuprofen
I &'i'.ﬂ.ce’[aminnphen
[T & Lozenges

[T @ Sprayvs
Combination Products

wd Qusality

Adfvancing Ercafignce in Heaith Care » www.ahig.ger




ARI Smart Form

; ARI Smart Form - Microsoft Internet Explorer provided by Partners HealthCare System

st Edwina

Summary

Show /Hide &ll

cC
Symptoms
HPI
Remedies
Problems
Allergies
Meds
Smoking
ROS

PE
Results
Drx

1148

056 (50 yrs.) F

| -

Recent Test Results

Test

Rapid order selection

Chest x-ray I

Streptococcal culture I

Influenza test I

Megative n Positive I_ I

Rapid strep test

Other recent test results:

=
=
ju  pu . -
o ewmseae  AUtOMatic documentation
[ & otitis media
[ & Hon-streptococcal pharynaitis
* [ & Streptococcal pharynagitiz
[ & sinusitis
" [T & acute coughfacute bronchitis
[T & viral syndrome
[ & Influenza
¢ [ & pPreumonia
[ other |
Assessmant

Workflow complete
|-

[ Send ARI Smart Form Feedback

—

e—
e

-

PARTNERS

Clinical Informatics

=

i

i

Antibiotics

The drug of chaice of strep throst
[« & Penicilin 500 myg po bid 10 days

The drug of chaice of strep throst for penicilin-allergic patients

r & i’ Erythromycin 300 mo po bid x 10 days
Prescribe Tther Antibiotics

Recommend OTC Medications
Analgesics & Antipyretics

[¥ & Ibuproten

r & i A cetaminophen
[T & Lozenges

F & spravs
Combination Products
r & i’ Mighttime combinstion product (e.g., Myguil)
Recommend
[+ Fluids and rest

[+ éSart wwater gargles

W Call if symptoms worsen, newy symptoms arise, or symptoms f
to improve after s tatal of 14 days

Print
[¥ Patient handout about streptococcal pharynotis

IV Excuse from work note: hay return to weark in |4 days
Cther Plan:

Zawve az Final and Exit

Sawve and Exit

Research & Development

Aheg.gev
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CAD / Diabetes Smart Form wqr,.\

* [Integrated into a full visit note

e Customized views tailored to medical
condition(s) of the patient

 Central not-writing sectiol

— Multiple ways to document a note

— “Formlets” for selected coded data entry
 Decision support section
e Patient View

— Activates patient around goals of care

'**r.,, /g’
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Smart Forms — a composite applicatm Research & Development
based on SOA A

Smart Smart Smart
Review || Documentation || Orders Application layer
/ \

/ Rules Services / \ Data Access Services \
TN %HDD I

D Common
Logic/Services Layer

ILOG Rules Engine XML data connectivity

Rules \ TerrEinolog“s Meds Problems Results Common Data Layer




CAD/DM Smart Form

Smart View:
Data Display

1Mi1931 (75yrs) M

Documentation
Window

. ——
e

-

PARTNERS
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Research & Development

: Assessment,
Orders, and Plan

various medical issues. He is having nc

B P = IR P

*1 %]
CAD-relat
v @ik ©
Bl @ Corc
DM-relate @
B & Diab
Y ECor: @
Other
t@Eoy o
- B Elev:
el ]

3 A
Anti-Hype

Lipids

Anti-platelet therapy
Blood pressure
Glucose control

ough, CP
15, heatin
increased

e Microalbuminuria
Immunizations

seprinia o SMOKING

ue@l o \Weight

™ « Eye and foot examinations

@ s _

i
Beta-Blockers
Acebutolol HCL 200 kG
e (B (2000G CAPSULE take 11 104 006
PO QD vJ

nase

Allergies

Sawve & Exit

Sawve az Final & Exit

Log RCT | Select | Deskiop | Pt Chart: Smarl Form | Oncology | Custom | Reporis |Admin ‘ Sign | Results | ? | Resource | Popup |
| Smartview Gl Note), Granis Y ~ pationt view | guders aze =1l
% . Assessment

; Assessment and recommendations N DL "

v , 1 0 Fece measUremes

: generated from rules engine

Problems b Procedures | 75 },feadr old manwith CAD, DM, and el

Blood Prezsure iz above goal (avg. over
last 2 vists 130020, goal = 1300800

Patient i
B3, no record of prior vaccination)

Patient i= due for Influenza Yaccine Chigh
Fizk medical condition)

Patiert may be Current Smoker, not
thinking of quitting. Last counseled on
10008,

Patient i= overweight or obesze (BMI 27 .1
on 103106, goal = 25)

| Exit | take 1] PO QD =

L ] - ATy O m m muuam;r
‘%r R | Advancing Exceligncs in Heaith Cang & www. Ahig.gov
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Lmrsitest,Cadfive Q\ E‘! ‘@

20567889 {BWH) |I]1II]1I1931 (Foyrs) W
Log RCT | select | Deskiop | Pt Chart: Smart Ferm | Oncology | Custom ‘ Reports |Admin | Sign | Results | ? |Resuun:

“IPatient View | Orders. A/P Bl =@
'II_='| "UT v ' | Angina || PE|| ROS | Aﬁ Execute iﬁ“ Cad
10073106 101006 0306/06 | Ru IeS | Mo recent LDL measursment

lent is on anti-platelet therapy

ne
4 Tl Tl g

.. If patient has DM then goal
T lﬁ g5 5F ient iz due for Preumoyea (old
I:-:!EIEE:I . 4 BP < 130/80 no record of pRoF yeccinEion]

Blood Prezzure is above goal (avg. over last
2 wistz 130650, goal = 130080)

Bp ;E[::ﬂ Patient is due for Influenza Vaccine (high risk
. medical condition)
|:.=;-‘| 3|:|I|E|:|:| lﬁ 1 EDJTS! 1 1 DJES! 1 1 I:”?S e If the average Of the bIOOd Patient may be Current Smoker, not thinking
.. of quitting. Last counszel date iz 100 0006,
HF pressure at the IaSt 2 VlSltS Pstient is owverweight or ohese (BRI 271 on
S0-100 e Fill] =] . . 10531 06, goal = 25)
(50-100) = (in the last year) is above Lipid Management
RF lﬁ 14 s Antiplatelet Therapy
i g Oal th e N retu .. Blood I'-'_res_sure Management
02 Sat le ] e i
W L 2000k 163k ise ';.:MEI:IightJBMI
ollow-ups
H k& 7in
I:EI_:hglﬁ:l 2 27 11 29 4 1sphokinase
. Procedures
f K . Mone listed
& Creatinine
BN
B Glucose an . v =
D HoAC (4.4-6.4) ﬂ Save & Exit Save az Final & Exit E xit

*"%l_ _-F I .ql;'-rd": -""J Excafignge in Health Carg = ﬂnw.lhlli.gﬂr
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Lmrsfiest, Cadfive

A SF

20567889 (BWH)

| 01011931 (7oyrs) M

Log RCT

| Select | Desktop | Pt Chart: Smart Form | Oncology | Custom | Reporis

O 1 Sopen Ml v = % [Anona] PE][ROS|
Filter by
B Medication Orders

Detected: CAD DR, Smoking

8= 2 | Mote

‘| HISTONY OT FTeSent IINess
all 75 yo rman with CAD, DM, and elevated CK. He is not h
. e any of his medications. | last saw him 3 months ago.
AL ' Review of Systems
TRTURG T TR ROS: Ma F, €, N, V, S0, cough, CP, palpitations, abd
= - e bowel changes, wision changes, hearing changes, M3 o
T Lemm el o bmomm i maliem s e e b= G mpem mmm ] i b i Al
k= 95.5F nre
(=35 63 e
?;30!80) I 1500750 100Es 110TS Lab Orders
i CAD-related
(50-1000) ke 70 85 - Diabetes mellitus type 1
%R e 14 - Coronary artery disease
1?\12 = iZUDIb 165k Di-relatad
9 it 7ok | - IZ_J|ahetes mellltus_type 1
Bl
(s e 24 Referrals
—'J - Onychomycosis
- Elevated creatine phosphokinase
" Procedures f
%K Mone listed
& Crestinine
Qan Handouts/Education

i

HbA1c (4 4-6.4) [+ SaveExit |  SaveasFinal & Ewit |

Blood Pressure Management
Blood Preszure is above goal (avy. over
la=t 2 visits 130580, goal = 130580)
=tart an Cther Anti-Hyperensives (Help
he Chooze)
B Adjust Oretic 25 MG (25MG TABLET
take 1] PO Gl

& Adiuzt Lizinopril 20 MG (205 TABLET
take 1) PO QD

2 Adjust Acebutolol HEL 200 MG {200MG
CAPSULE take 17 PO QD

Qrcer Chem ¥ now

Qrder Chem ¥ in |4 IWeek5 £

Referral to Mutritionist

Referral to Cardiac Rehab (Help Me
i_hoose]

Feferral to Blood Pressure
=pecialist (Help Me Choozse)

Print "Contral High Blood Pressure”
Print DASH digt instructions
Print exercize "prescription”

A0 3O 0O ann

TAGrancing CICEMITE 11 T Lane * Www.ang

g
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By _ 8 x

| Detest,George Herbert Walke: v & B PG

11489837 (BWH)

l\lg-_l

Allergies

"Fnterm.r

Sulfa - Rash, fching zed on
ritz]
Z ATENOLOL 50MG TABLET therapy,
Sig: 1 TABLET (50 MG) PO QD : Allergy to
froblem List
\Variable |Alternate| ose
Strength & Form, Take Frequency ~ E Choose
= —— PRI: O] Patient Educated| 2!
E — S, X
Duration: [20 | day(s) (e Substitutes
SOMGE TABLET taks 1 o0 |
L= ¥ - hs D|spense.!33 || Tabletis) v | [¥] Expire
SN —|Refils; [3 |
=T sk Start Date:[05/10/2006 —
¥ |End Date: 06/05/2006
Special Instructions Erialist (Help
Comments (This will not print on prescription) e
http: ff=m
— addto [IMy [JPractice Favorites as:|ATEMOLOL 50 MG PO QD 30 day(s) | ® RePrintFax OnoRe 2
THLAZIDE |
tiz) 5L QD x
'?_J (@ Total knd
% | ® Leas ool
% | @ Attentior
LAl eaths
:J ‘“u ok || Ok-Add New Cancel
% | @ Shortne ks
"!,_J (& Ao fatty
Tl ® prmusd http://ghttp: /fppd. partners. org/mar ftestfpopup/Modall auncher . himl ?hittp %634/ fppd. partners. org fscripts fphsweb.m | iy Internet s KEen
m lf'—hal‘ EP“ SEY, = WARNE l.ln'."Lh.l."le;;l '..E. - L o —E= LN = | = = =T II

@1 97471 - ARCH1E T 21 AN 29E0)

W Tetoemet



CAD/DM Smart Form
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PARTNERS

Lmrsftest, Cadfive 46 Y Blood Pressure iz above goal (v, over

20567889 (BYWH) | 0170111931 (75 yrs.) M |

Log RCT

| Select | Deskiop | Pt

Easy inclusion of assessment

l==t 22 wizits 130580, goal = 1.30580)
can Cther Arti-Hypedensives (Help [

Clinical Informatics
Research & Development

Blood Pres=sure Management

?m Sixidl and orders into note ‘hoose)

Filter o v e il =

[ Bssessment and Plan .7 L
| - Morecent LOL measurement P00 PG (200RAC
A Bl S .

- Patient iz on anti-platelet therapy

: gl - Blood Pressure is above goal (avg. over last 2 visits 130/80, goal < 130/80)
S - F'at!ent I3 due for Pneumovax |:D|!2|EI’ th_an E_E, na re;nrd of prior vaccination) (Help he
iz & - Patient is due for Influenza Vaccine (high risk medical condition)
o &) - Patient may be Current Smaker, not thinking of quitting. Last counsel date is
T ol 1071008 )
W e| - Patient is overweight or obese (BMI 271 on 103106, goal < 24)
H kee 3
5| PLAN ¥
ey Blood Pressure: b TABLET
> - Adjust Lisinoprl 40 Mz (40MGE TABLET take 1) PO QD

_ - Qrder Chem 7 in 1 weeks

oo | - Referral to Mutritionist

ee - Print "Control High Blood Pressure”

essure”

mmmw Rﬁw wrd'ﬂuaﬂ]r
B in Health Carg & www. Ahig.gov
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CAD/DM Smart Form: | P‘QR?NNERS
Workﬂow

Research & Development

Lmrsftest Cadfive i
20567889 (BWH) | l]1Il]1I1 931 (Foayrs) M |
E|_—_| [ S — T i | [ s e [ = o e e [ i e ] s In"'SLIltS |9 |RESDI.IH:E ‘FDDUD |
w Importation of g Automatic inclusion of data (€.9., wwem rewr &gl
% data elements B medications) Fexeoute & o
Fiti__ __ Assessment B =
W W W Subject: |Routine ‘Jsit * |11p1ez008 | =5 ™ =] [ag] Mo recent LOL measurement
¥ cap F o ¥ Smoker i | = Gl =] ad
ﬂ Fatient iz on anti-platelet therapy
FIDEEdUIES Blood Pressure is shove goal (avg. over
last 2 visits 130080, goal = 1307800
=5 Patient iz due for Pneumovas: (older than
t__}] J G (325MG TABLET take 1) PO QD B5, no record of prior vaccinstion)
_ Fatient iz due for Influenza Yaccine (high
CAI] rEIﬂtEd \ELET take 1) PO QD rigk medical condition)
= . . ake :
E1 @ Disbetes melitus tvpe | 03106106 sty e
e i . 108 0306,
—I I::I:lrl:lnarll'll ar‘ter."ll d|SEESE 1 I:I'ﬂ I:I'IDE 00MG CAPSULE take 1) PO QD Patiert iz overweight or chese (B 27 1
] on 10453106, goal = 25)
nM-rEIﬂtEd ations Lipid Management
= . . ERO undefined
¥ @ Dishetes melitus type 1 030606 st sails i e
I~ &rder Lipid Panel noer
Tl ‘& Coronary artery disease 1041 006 L atler L encl KR Dkert LI nowt
1 CARBOMATE 1500 MG (EDEI MG ELEM C.ﬂ\]f YT [T Prict instructions for fasting linid panel
thr Print out=zide lab request for fasting lipid
= panel
w = : MG (BMG TABLET take 1) GTUBE QD .
£l & Onychomycosiz TEFTENOE Pial take 1) SC x1 % 30 days Antiplatelet Therapy
3 . L TABLETS (BISACODYL-PEG ELECTROLYTE PohERkIETR R e A
» L EIE"."EItEd Erea‘nne PO ¥ % 30 days Elood Pressure Management
. '1 |:|.|"1 |:|.|'|:|E E00 WAL [+ 3 Blood Pressure iz abave goal (avy. aver
phozphokinase ET take 1) PO QD last 2 visits 130080, goal = 130/50)
Beta Blockers ~Testolacione 250 MG (GOMG TABLET take 5) JTUBE QID el e
L= =
Acebutolol HEL 200 MG :
1l @ (200MC CAPSULE take 1) 10/0/06 =l ‘k”;'fo':’é?'c e N et T ARLE]
PO QD =] Savel it |  SaveasFinalbEwt | Ext s gt e

r _zc I.ﬂl ancing Evcadanca in Heath Cang » wwwl.ahig.gov
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CAD/DM Smart Form:

Lmrsftest,Cadfive

e —
W

PARTNERS

Clinical Informatics
Research & Development

20567889 (BYWH)

| I]1.I'I]1.I'1 931 (Foyrs) M

Log RCT
| B ENAly i @EE.‘I
Filter by

¥ con ¥ o ¥ Smaker
Detected: CAD DM Smoker

Fioblems Procedures

S

CAD-related

T & Digbetes mellitus type 1 O3MEM0E |

<]

&

JﬂﬂﬁOpenﬁlﬂ"j :B?

Subject: |Rouine ‘sit

g

* [11/12008

B

- Lalcolax (BraALLUILITL) 9 Mz (s TABLET take T) TUBE LIU

- Glucagon HCL 1 MG (MG YIAL take 1) 5C x1

¥ 30 days

- Halflytely AMD BISACODYL TABLETS (BISACODYL-PEG ELECTROLYTE

SOLUTION) 1 TREATMENT PO X1 x 30 days
- Hetastarch 6% IN SALINE 500 ML IV 11
- Oretic 25 MG (25MG TABLET take 1) PO QD

T @ Coronary artery dizeaze
DM-related

) & Disbetes melitus type 1
% Coronary artery disease

Other
t1 '@ Onychomycosis
: i Elevated creatine
phosphokinase

Non-Meds

$1%]

Anti-Hyperghycemic

AspirinfAntiplatelet
Acetyizalicylic ACID 325

B L2 @ G (325MG TABLET take

E=AM:
E=AM:
E=AM:
E=AM:
E=AM:
E=AM:

F

Complete (fermale)
Hiplkhneelinkle
Meckishoulder

Ly

Back

full neuro

5

TUBE QID

“Dot” macros

FE| T

11 PD QD )
ACE-'ARB E }‘:;'E'.M .
=, Lisinopril 10 MG {10
B @ e FTmenpoop NG
Beta-Blockers
Acebutolol HCL 200 MG [
1l @ 200MS CAPSULE take 10 104 OM06
POl x|

Assessment and Plan

Save & Exit Save a3 Final & Exit

Euit

=

L

S 4

A Execute ﬁ-? ET'
Assessment El o
Mo recert LDL measurement

Patient is on anti-platelet therapy

Blood Pressure is above goal (avg. over
last 2 wisits 130080, goal = 1300300
Patiert is due far Preumaovax (older than
ES, no record of prior vaccination))
Patient is due far Influenza Vaccine (high
rizk medical condition’

Patient may be Current Smaoker, not
thinking of guitting. Last counseled on
100 0006,

Patiert iz overweight or abese (BMI 27 1
on 10531 06, goal = 25)

Lipid Management

r
r
r

Mo recent LOL measurement

Order Lipid Panel now

Order Lipid Panel With Direct LDL now
Prirt instructions for fasting lipid panel

Print out=ide lab request for fasting lipid
panel

Antiplatelet Therapy

Patient iz on anti-platelet therapy

Blood Pressure Management

Blood Pressure is above goal (avg. over
last 2 wisits 130480, goal = 130030

Start an Other Anti-Hyperensives: (Help
e Choose]
@ Adiust Oretic 25 MG (25MG TABLET

take 17 PO QD

-
T L

ng F:n— BRNcE i Health Cang = wwwl.ahig.gov

| Adtranc



Lmrsfiest, Cadfive

CAD/DM Smart Form:
Workflow

e —
e ——

-
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20567889 (BWH)

| Select | =

Log RCT | Popup |
| ¢ martView i o =
‘mi HEENT Comment =l =
Filter by I} T Extraocular movements -
IV can ¥ oM W =i DL measurement
Detected: CAD DM, Smoker I_' I_' F'L-IFH'S n anti-platelet therapy
" zure iz above goal (avy. over
130050, goal < 130/80)
*] '?_J r r =clera e for Pneumowva (alder than
CAD-related ored of prior vaccination)
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Blood Pressure
On average, your blood pressure has been running
high recently (average of 130/80 from your last two j
doctor visits). The recommended blood pressure goal | .
is 130/80. You may want to discuss with your doctor o
about things you can do to help lower your blood
pressure,

pheumonia at least once. If you have not had a
pheumonia shet, you may want to discuss with your
doctor whether you should get a pneumonia shot.
Most people with medical conditions such as yours
receive a flu shot every year. If you have not had a flu
shot this year, you may want to discuss with your
doctor's office whether you should get a flu shot.

Smoking
If you are currently a smoker, you may want to talk to
your doctor about ways to help you quit.

it (M ity
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Survey: Overall EHR use \Wr'.-\

e 223 clinicians responded (response rate 45%).

e Respondents had a mean age of 39 years old
and were 40% men.

* Respondents were 197 physicians (88%]
nurse practitioners (11%), and 4 other clinician
types (2%), including registered nurses and
licensed practical nurses.

e Trainees — Iinterns, residents, and fellows —
made up 92 (41%) of respondents

g-a-m: P‘FBJ-"HTGIW Resadrch and Quality
ﬁ‘""rr yitl Can L ARG Gov




Pre survey contained questions abo
paseline computer use and about electrt
nealth record use during patient visits.

Table 1. Reported Activities during Patient \isits*

e
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Clinical Informatics

Research & Development

During the visit, do you. .. N Never  Sometimes  Usually Aways
N (%9

Electronic health record use
Correct/update the medication list? 221 24 (12) 45 (20) 85 (38) 67 (30)
Wiite at least part of the note? 220 65 (30) 59 (27) 48 (22) 48 (22)
Correct/update the problem list? 221 53 (24) 95 (43) 52 (24) 21 (10)
Correct/update health maintenance 221 60 (27) 97 (44) 47 (21) 17 (8)

information?
Wite full notes? 218 116 (53) 55 (25) 25(11) 22 (10)
Modify the last note or template? 217 103 (47) 68 (31) 31 (14) 15 (7)
Correct/update other parts of the LMR? 191 102 (53) 50 (26) 30 (16) 9 (5
Paper Use

White on the mini face sheet? 210 105(50) 42 (20) 21 (10) 42 (20)
Write on a blank piece of paper? 213 74 (35) 75 (35) 32 (15) 32 (15)

*Rows may not add to 100% because of rounding.

'*\.-,._mgg
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the patient visit

e The most commonly selected listed reasons for sioguhe
EHR during patient visits were (N=223):

— loss of eye contact with patient (62%)
— falling behind schedule (52%),
— computers being too slow (49%),
— Inability to type quickly enough (32%
— feeling that using the computer in front of theigattis rude
(31%),
— preferring to write long prose notes (28%).
e Less commonly indicated barriers included
— computers “timing out” (19%),
— a lack of fast, available printers (12%),
— pop-up blocking software that interfered with theHAE(8%),
— a lack of computers in some exam rooms (4%).

'**r.,, /g’
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«  Actotal of 73 intervention clinicians responded &oresponse r
28%.

. 56% (41) had used the ARI Smart Form during th&@ REriod.

. 75% of survey respondents said they would reconadnties ARI
Smart Form to a colleague

{Juestions rated on a scale from 1-7 (1= Strongly Disagree, 7= Strongly Agree)  |N responded Mean

Eecommendations i the ARI Stnart Form are correct for my patients 41 534
The ARI Smartt Form helps me comply hetter with ART ouidelines 41| 4.6
The ARI Smart Form helps me mprove quality of patient care 41| 4.37
The ARI Smart Formm 15 easy to use 401 392
The ARI Smart Form saves me time in the end 41| 383
The ARI Smart Form wnproves tny workflow 40| 387
The ARI Smatt Form has all the functions and capahbilities that I expect it to have 40 4.23
I feel comfortable usmg the ARI Smart Form 40(  4.47
The ARI Smart Form requires too many "chicks" 41|  4.46

m
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We also asked them to rate which j:’r‘\
Smart Form features they thought '8

were most helpful.

Which ARI Smart Form features do you find to he the most helpful? |N (%0)
Orgatizing data 14 (34
Calculating nisk of strep throat for ARI 13 (32)
Prowiding deciston suppott 14 (32)
Documetiting actions 20 (49
Making f easier to prescribe medications 14 (32)
Ialang it easier to print patient mstnictions 25 (A1)

Agency for Hialthcare Resadrch and Quality
Advancing Evceligncs in Heaith Cane » www. ahag,
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AR| Smart Form Feedback \Wr)’\

“Usually | do my notes after clinic ends and so | end up writing
down hx and physical in brief short hand but with ARI | did note
while patient was still there and did rx via ARI which is great!”

“The link to print work notes and patient information sheets are
very nice. | woul definitely use this as a documentation tool for
URIs. | find it is as fast to use as my templated notes even for
very simple things like pharyngitis.

"Overall | like it...And | think the recommendations are good
which is obviously the most important thing."
¥

if?a
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Survey hr;.\

«  We asked the CAD/DM pilot users (31) to fill out anline survey
after using the CAD/DM Smart Form for 6 weeks.

. 15 pilot users (48%) completed the post pilot syrv

. 11 of these 15 (73%) users also completed theysweg, allowing
us to compare their pre and post responses.

. Of those 15 users, 10 (66%) would recommend tharSiorm to
other clinicians unchanged.

. The other 5 suggested improvements we could neaketSmart
Form that would make them more likely to recommgnd

 Atleast two of their suggestions have been implated already for

the RCT release.
ﬁ/@ é‘ﬁa
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CAD/DM Post Pilot Survey

*  Survey results suggest that pilot users can seleaihefits of
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using the CAD/DM Smart Form to treat patients with

corresponding conditions.

e  The majority of pilot clinicians agree that the CAAIM SF helps
them comply better with guidelines (60%) and hefyesn

Improve the quality of patient care (67%).

{Juestion % Agree or Strongly Apree
The CAD/DM 5F helps me comply better with omdelnes fill

The CAD/DM SF helps me wnprove quakty of patient care il

The CAD/DM 5F 15 easy to use 20

The CAD/DM 5F saves me time 10 the end 7

The CAD/DM SF improves my workflow 20

The CAD/DM 5F has all the functions and capabilities that T expect it to have 13

The CAD/DM 5F works well with the rest of the office staff 13

m
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Most helpful Smart Form features

Features Most Helpful % Agree or Strongly Agree
Providing assessments for each area of disease management il
Organizing data 53
Prowding suggested orders based on indiwdual patient data 53
Printing patient instrictions 53
Eequests to prowde patient info 47
Prescrbing new medications 40
Admsting exsting medications 410
Drocumenting actions talken in the note 33
"Help Me Chooze" linles 27
Ordertng follow-up appointments and referrals 20
Making it easier to wiite a wistt note 13
Ordering lahoratory tests 13

m
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Pre and Post Comparison

How satisfied are you with your ability to carry out the
following components of chronic disease management?

Percent satisfiedor very satisfied

Pre Survey % Post Survey %
Smoking 47 57
Weight 17 21
Diet and Exercise| 6 29

if?a
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CAD/DM SF Feedback \W’a’\

“This Is the first LMR item that has allowed updating
the health maintenance (smoking status) this is great.”

“| like the graphs...and to be able to put them in the
note and have them right there without having to go
out of the note is really nice.”

“What | like about the Smart Form is the way It sorts
through the med and problem lists.”

gmq Hs.lmmw Rﬁm et -Duaﬁb-
bt G LR LY
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More CAD/DM SF Feedback

Alan Cole, MD, Charles River Medical Associates, Chair of
Partners Diabetes Council:

“The Smart Form is the easiest way to use the LMR. It provides
access to vital signs and most labs and, in addition, permits entry of
some data elements (e.g. vital signs and some Health Maintenance
items) without screen changes or pop-ups. The Smart Form's
decision support functionality assists compliance both by
identifying deficits and streamlining most opportunities for
correction. There are built-in individualized print- outs that serve
as teaching tools that are useful and appreciated. I find myself
using the Smart Form 5-10 times every day.”

4!
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Elizabeth Mort, MD, MPH, Associate Chief Medical Off c
MGH, HPM3 Team Leader : :

“The Smart Form allows me to act on information rather than
spending time pulling it together. The trend graphics have
made it easier to show patients where they are and where they
need to be. I had a very difficult to manage, noncompliant
patient with an A1C of 14. Showing the patient and her
granddaughter the Patient View was critical in getting the whole
family organized to support the patient. Her Alc came down to
less than 9.”

Deborah Wexler, MD, MGH Diabetes Center :

The Smart Form is easy to use. It's fast and has some fabulous features
(PE, ROS). BRAVO! Ireally think the Smart Form is time-saving."

45?@
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What is a Quality Dashboard? \Wh\

 Physician feedback system

* Clinician-level view of performance on
problem-oriented quality indicators

e Comparison tc

— Clinic

— National benchmarks
* Drill-down capability

— Summary measure? List of Individual Patients>
Patient Charts/Smart Form

gmq Hs.lmmw Rﬁm et -Duaﬁb-
bt G LR LY
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Features \Wr‘\

 Focus on total and unnecessary antibiotic use

 Narrow vs. broad spectrum antibiotics
e Stratified by type of ARI

 Relatively static because no further action can
be taken on that patient

M Mﬁhﬁlﬂ RHM and -Duaﬁb-
ity G v, e
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Total ARl cases: 107 Mote: For acute bronchitis and non-specific URIs the national guideline is zero.
Antibiotic prescribing; 40
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ARI QD Feedback \Wh\

« Users find the ARI QD report with billing data
(diagnosis and level of service codes) very useful
since this type of reporting that combines LMR data
with billing data is new.

« Users find the tool as a good test of system data
check since reports are better with better coded
value documentation, as opposed to free-text and
outside data points.

"*m.,, /g
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Features \Wr‘\

 Focus on several measures of CAD quality
 Graphical and tabular views
 Actionable

— Individual patient: “drill down” to Smai
—orm

— Lists of patients: link to EMR Patient List
function for batch letters and documentation

"*m.,, /g
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CAD Quality Dashboard

e, | Provider:
PARTNERS. Report Central Location: Feedback
Fepaorts Quality Dashhoards  Help  Admin .
AR| Dashboard | CAD Dashboard Targets are oQth percentile for

m HEDIS or for Partners providers

Red, yellow, and green indicators = IS
show adherence with targets

Measure My Walue (M) Clinic Average (M) Target

@ | © ACE InhibitorARD Management: % of patients on ACE inhibitorangintensin-receptor blocker 52% {55) 58% (1043) =78%

° ﬂ Bhil Docurmentation: % of patients with Bl documented 22% (23) 45% (839 = TE%

° ﬂ Smaoking Status Documentation: % of patients with smoking status documented 18% (19) 32% (597 =87 %

o ﬂAnti-pIatelet Management: % of patients on anti-platelet 81% (85) TH% {(1479) = 04%

O ﬂ Beta-blocker Management: % of patients on beta-hlocker BA% (72 Ta% {1392 = 00%

— - : : 27% {28) 50% (928, = BE%
° € 7or0 Defect Care: % of patients with zero deficiencies i i
0% {0} 1% (014 |

Total # of CAD Patients: 105

Zero defect care:
e Aspirin
» Beta-blockers

 Blood pressure
« Lipids ‘%4
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Summary Measures Patient L
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CAD Quality Dashboard

Filter. For example, patients with blood pressure not at

goal who have had 0 or 1 visit in the past year

Filters ... ShowHide Fitters: [ -|
Lipids Blood Pressure Smoking Status BMI Anti-platelet Beta-blocker
[~ atgoal: <100 [ atgoal ™ Meet goal [~ at goal [T Meets goal [~ Meets goal
M LOL == 100 W above goal ™ Do not meet goal ah | Mot on {indicateds not Mot on (indicated/ not
= ) H L O contraindicated) I contraindicated)
[T LDL =130 W Markedly above goal [~ Recently quit I~ Markedly above goal it niosted [ G oraindinatod
M overdus ¥ out of date [ out of date [ out of date ™ Mot indicatad ™ Mot indicated
[~ Mot recorded ¥ Mot recorded [T Mot recorded [~ Mot recorded
ACE-I/ARB Future Visits Visits in last year Sex Age Zero Defect Care
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hcduz?;tﬁaniéijl-:g;i‘;;e)df not [ wWithin 1 week W1 [ Male [T 1s-40 Ot | ]
Cientainticated [ within 2 weeks [z ™ Unknown [~ 41-50 [Tz | R
™ not indicated [~ within 1 maonth [~ 3 oar maore [T 51-80 3 [Cin
[T within 3 months [~ &1-70 Ca [Oit
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m7 [Oi4
- ; .
. . . .
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Results M

In general, pilot user feedback has been positive. All the
physicians have commended the disease-specific snapshot
reporting tool that allows them to navigate between measures
and drill down to a specific patient view easily.

» Users like the ability to define the query and create their own
list of CAD patients starting from the base set that the system
generates.

» Users like the ability to see the snapshot view graphically as
well as in summary format.

« Users find the tool as a good test of system data check since
reports are better with better coded value documentation, as
opposed to free-text and outside data points. .. 4
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Antiplatelet Therapy
Patiert iz on anti-platelet therapy

Blood Pressure Management
Blood Pressure iz above goal (avg. over
last 2 wisits 130080, goal = 130080
Start an Cither Anti-Hypedensives (Help
Me Chooze]
& Adiust Oretic 25 MG (250G TABLET
tak_e1LF'(J @0

-/
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Agency for Healthcare Retaach and Quality
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Evaluation %

1. Usability testing

2. Pilot testing

3. Randomized controlled trials

.....
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Development and Usability Research & Dovelopment
Testing \ﬂh\

* Focus Groups

* Prototype development

e [terative refinement

 Pilot Testing
— Real time on-line feedback
— Surveys before and after use
— Usalbility Lab
— Interviews by outside consulting firm

"*m.,, /g
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Pilot Results \Wh\

Smart Form Pilot Previous Seasd)n

Visits, | Antibiotic, | Visits, | Antibiotic,
N N (%) N N (%)

Antibiotic Appropriate | 6 6 (100) | 367 | 154 (42)
Diagnosis

Non-Antibiotic 20 3(15) | 1027 269 (26)
Appropriate Diagnhosis
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CAD/DM Smart Form —
Pilot Results

Smart Form Pilot

Previous 6 we

Deficiency | Deficiency | Deficiency | Deficiency
Addressed Addressed
Beta-Blocker | 3/134 (2.2)| 2/3 (66.7)* | 24/924 (2.6) 1/24 (4.2)
Rx or CI
Up to Date 14/134 13/14 133/924 43/133
Blood (10.5) (92.9)* (14.4) (32.3)
Pressure
Smoking 45/134 11/45 339/924 21/339 (6.2)
Status (33.6) (24.4)* (36.7)
documented
Up to Date |95/134 10/95 634/924 34/643 (5.3)
Heightand |(70.9) (10.5)* (69.6)
Weight ! 2 | Anna
*p < 0.05 vﬂ{' e i
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Randomized Controlled Trials \Wh\

e ARI Smart Form
— Completed, analysis in progress
e CAD Diabetes Smart Form
— In progress
 ARI Quality Dashboard
— Nearing completion
e CAD Quality Dashboard
— To begin after CAD DM Smart Form RCT

completed
" (|
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Challenges \Wh\

 Dependence on external software development
 Physician vs. clinic level randomization

 Reconciling research agendas of sev
simultaneous IT projects

 Creating knowledge management infrastructure

"*m.,, /g
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Dependence on Software - Research & Developmen
Development M
» Smart Forms dependent on outpatient order
entry and on LMR services
 Delayed product development and RCT start
e Solutions
— Get development support at highest levels
— Make needs clear
— Prioritize and pick battles
— Minimize dependence If possible

nheg.gev
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Physician vs. Clinic Level | BT
Randomization hr’.\

e Clinic level

— Pros: training and support easier, minimizes
contamination

— Cons: clustering by clinic, potential for uncontrol
confounding

* Physician level
— Pros: no clustering, more effective randomization

— Cons: training and support more difficult, potential
for contamination among physicians

e Lessons Learnedbe flexible and willing to re-
evaluate as situations change 4

WK?! wmmnnmm ua'!y
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Reconciling Research Agendas of g
Multiple IT Projects '

e Questions to Ask: How similar are...
— The interventions?
— Target patient population
— External requirements?
— Logistics of implementation
— QOutcomes to be measured?

WK?! WMMWRHMM ua'!y
it G LA
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M u Itl p | e IT P rOJ ects - Research & Development

e Conversion to multiple arm study - & -
— Good when overlapping interventions and outcomes *
— Sacrifices statistical power

 Simultaneous studies in different populations
— Good when populations can be separated

e Simultaneous studies in same population (e.g., 2x2 fac

design)
— Good when little chance of synergy between
Interventions

* Head to head comparison

— Good when no overlap, each can serve as control for the
other

e Lessons learnedneed for broad dialogue among

stakeholders 4 é?a

m Nmﬂﬁmm uab'
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Creating Knowledge Management Infrastructt

e Cons
— Large up-front investment
— Potential delays in design
— Bureaucracy

* Pros

— Mechanism for connecting subject matter experts
with programmers

— Much more scalable as decision support expands
e Solutions

— Knowledge management group

— |-log software

"a,.,, g
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Creating Knowledge Management Research & Development
Infrastructure '

e Lessons learned
— Flow diagrams for subject matter experts
— Other formats for analysts & programmers
— Finalize logic among small gro
— Public e-space to promote dialogue

— Detalled indexing of all logic elements
* Re-use
* Prevent redundancy

"a,.,, g
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| essons Learned: General

* Pilot data encouraging to date

 Potential synergy between Smart Forms and
Quality Dashboards

* New paradigms for decision supy.

"a,,wg
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LeSSO n S Learn ed : " Research & Development
Smart Forms wqr’.\

 Major barriers to use relate to workflow and
human factors issues

e (Coded data entry
— What is the correct amoul

— May depend on complexity of condition,
degree to which data influences decision
support, billing requirements, style of
iIndividual practitioner

'**r.,, /g’
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Lessons Learned:
Smart Forms \Wr)’\
e AR S

— Greater impact on promoting appropriate
antibiotic use than discouraging
misappropriate us

— Better coding of diagnhoses vs. more
appropriate care

— So far, limited to stand-alone ARI visits
*  Will be addressed in future versions

M Mﬁhﬁlﬂ RHM and -Duaﬁb-
§iTh G i1 P
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Lessons Learned: -
Smart Forms wqr’.\
e CAD/DM |

— Impact greater on documentation than on
clinical inertia?

— Biggest barrier is change to current workf

— Future versions will incorporate health
maintenance, other acute and chronic

conditions, other features to make it more
appealing to use

— Can we reach the tipping point’P

Crvgrd
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Quality Dashboards \Wh\

e Biggest barriers to use are related to the health
care system

— What are the drivers (carrots and sticks) to
QD use
* Pay for performance
* Reimbursement for case management

— For chronic diseases, QD may be more
effective as a case management tool

M Mﬁhﬁlﬂ RHM and -Duaﬁb-
§iTh G i1 P
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L e SS O n S Le ar n e d - - Research & Development

Quality Dashboards -l
e Other major barrier is related to quallty of the
data

— Absolute need to tie patients to providers, edit
panels, deal with missing d

— Won'’t change behavior unless the data are
believable

* Big societal trends will drive quality
measurement

— Can providers be proactive? (EHR data better
than billing data)

m P‘FHI]HTG"I'E Resaarch mrrd-ﬂ'uaﬂr
b Car WA gev
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Lessons Learned: -
HIT Research M

e Challenges include IT implementation among
providers, external dependencies,
randomization issues, competing interventions,
and knowledge managem

e Concurrent RCTs superior to before-after trials
If can be done

* Anticipate and manage problems, but be
prepared to be flexible if conditions change

‘%,,, /g’
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Conclusions wqr,.\

e Smart Forms and Quality Dashboards offer
new paradigms to manage acute and chronic
medical conditions using EHR technology

 Both have potential to improve ca

demonstrate EHR value to providers, and drive
EHR use

e Much work remains to be done

gmq- Hsarﬁh\m-e Regaarch wrd{:luam-
gl Gar WA ge
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Managing Smart Forms Project

Highlights from the past 3 years

.....
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H IT prOJeC't Research & Development
from the management perspecti%

 Challenges
— Tough goal
— Smart, motivated people
— New challenges every day
e Rewards

— Tough goal vase or 2 faces?
— Smart, motivated people
— New challenges every day

gmq Hs.lmmw Rﬁm et -Duaﬁb-
bt G LR LY
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Challenges

Every stage has its own unique challenges

— Development
— Study desig

— Implementation
— Data analysis
— Manuscript preparation
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Development

e Software created was very complex
— Different forms (ARI and CAD)
— LMR dev team has its own agenda
— Involvement of other Partners’ departments (KM)
— Incorporating usability expertise and feedk
 Design challenges
 Consideration of needs of a diverse group of clinicians
 Financial struggle to support developers for research
purpose (CAD QD)
* Any dev delays caused delays for whole project

WK?! wmmnnmm ua'!y
aitly Gar LA
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Research & Development
Study design

and data collection hr‘\

 Multiple research studies ongoing at Partners
created a need for very careful study de:
and complicated randomization schemas

 Lack and disparate information (PCP lists,
residents lists)

* On-line surveys yielded typical response rate

'**r.,, /g’
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Training and implementation \Wh\
e Selling the idea to practices - | |

— Practice leaders
— End users: physicians and residents
e Implementation
— Accommodate practice readiness & scheduling
e Training
— Comply to needs of different users
— Provide personal training if needed
Support after implementation

Additional resources for implementation process would
help to increase usage

"*m.,, /g
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Analysis \Wh\

e Time consuming and tedious
e Extremely complex programming

 Cleaning data requires on-going involvement
of cc-investigator

 Data retrieval process

— Unique for BWH and MGH patient data
— No central place to get data

M Mﬁhﬁlﬂ RHM and -Duaﬁb-
ity G LR
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Team Issues

* Strong personalities with EESEESEIREE
different idea A Sy

* Not everyone is born to be erfc
team player

e Loss of key people during the study

AHRw

'
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Nature Of dOIng HIT researCh - Research & Development

at Partners

e Co-investigators and Pl work on numerous
e Work between physicians and developer:
* Cooperation with different groups (CIT LSS 558
CIRD, QDM) — necessary, hard, and benefi S
e Partners culture around research v

— Why research is needed

— What research needs are

— Issues with access to research DB, data, etc.
e Distance between

— Research team and co-investigators

— Research team and clinics

— Co-investigators and developers

"a,,wg
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How did we succeed?

e Team excellence
— Right team composition
— Experience in different areas
— Previous research experience
— Goal oriente
— Ability to manage team challenges

 High involvement of co-investigators at all stages of the
grant

* Previous experience with conducting similar research at
Partners

 Early determination of research questions and data of

Interest (Analysis Plan) oo

Agency for Healthcare Resaearch and Quality
Advancing Exceliance in Heaith Care » www.ahig.gev
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Strong management & project - Research & Devaopment

management j:’r‘\

Decision-making hierarchy (buck stopped with thg Pl
High involvement of co-investigators
Communication / negotiation skills

Careful proactive planning for every project st
Weekly meeting for the whole team

Agenda and “To-Do” items on weekly basis

Documentation of all steps (including research DBs
development)

Learning during Pilot stages to have smooth RCTs

Crvgrd
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Rewards \Wh\

 Accomplishing difficult tasks
 Positive feedback from physicians

e Results dissemination at national conferences
and through manuscrij

e (Getting feedback from a wide range of
researchers

 Making a difference In patient care?

M Mﬁhﬁlﬂ RHM and -Duaﬁb-
ity G v, e
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Where Are We?

S |

AHRw

Agency for Healthcare Resaearch and Quality
Advancing Exceligncs in Heaith Cang & www. Ahig.gov
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Discussion, Q&A

Thank you!

Blackford Middleton, MD. bmiddleton1l@partners.org
Jeff Schnipper, MD. jschnipper@partners.org
Lana Tsurikova, MA. rtsurikova@partners.org
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